country has a long way to go, especially in terms of improving the trade infrastructure, quality of the products, environmental issues and issues related to sanitary and phytosanitary requirements of the agreement. To smoothly proceed towards a more liberalised economic environment, the expected effects of trade liberalisation related to various agricultural products, especially, those on the major food crops are needed to be identified and measured. The more specific objectives of the study are as follows:
To analyse the welfare effects of trade liberalisation on the producers and consumers of major food commodities like wheat and rice in Pakistan. To determine the impact of trade liberalisation on farmers' returns from major food crops (wheat, rice) at farm level in Punjab. To implicate policy options for smooth adjustment process of trade liberalisation of agriculture in Pakistan.
II. RESEARCH METHODOLOGY

Selection of the Sample and Data
Wheat and rice are the main food grain crops of Pakistan so they were selected for studying the impacts of trade liberalisation both at national and farm levels. To determine the location specific impact, the rice-wheat cropping system of Punjab was selected, which is one of the major systems in Pakistan occupying more than 2.2 million hectares. The secondary data were collected from Federal Bureau of Statistics, Agricultural Statistics of Pakistan, Agricultural Prices Commission, Economic Survey of Pakistan, Ministry of Commerce, MINFAL and FAO.
Analytical Framework
Pakistani government intervenes in agriculture to influence product and input markets. Frequently used measures include tariffs, quotas and subsidies designed for trade protection or enhancement and price support intended to increase farm income.
The social welfare effects of an import tariff have impacts in both the importing and exporting countries due to the imposition of the tariff.
The introduction and effects of a tariff are shown in Figure 1 by the downward shift of the excess demand curve to ED 1 , as the tariff acts as a tax on consumption, the new quantities demanded and supplied in the importing and exporting countries are represented by D i´` and S i´ and D e´ and S e´, respectively. As shown in Figure 2 , the impact of the tariff on the importing country raises domestic prices to P t , increases quantity supplied to Si´ and decreases quantity demanded to Di´. This results in a decrease in imports from Si-Di to Si´-Di´. The geometric areas A-F can identify the welfare effects wherein A is an increase in producer surplus, as producers produce more with the higher price P t . This area is a transfer from consumers as they pay more for the increase in quantity supplied. B is the extra cost to produce the extra supply above what it would cost to import the same quantity and represents a dead weight social welfare loss to society, since the resources representing area B could have been used to produce something else in the country. C is revenue that is collected by the importing government from domestic consumers while D is the loss in consumer surplus when consumers reduce their consumption because of the higher price P t . This area represents a dead weight social welfare loss because it is not a transfer to another group in society. E and F represent savings in foreign exchange for the importing country and losses in foreign exchange to the exporting country [Akhtar (1999) ]. Figure 3 shows the impacts of the tariff in the exporting country where tariff reduces the domestic price to P t , increase the domestic quantity demanded to D e´ and decreases quantity supplied from S e to S e´. This results in a decrease in exports from D e -S e to D e´-S e´. The welfare effects can be identified by the geometric area H-O wherein H and I together represent an increase in consumer surplus, as domestic consumers buy more of the item when its price falls to P t .
H-L together represents a loss in producer surplus; J is the dead weight social welfare loss. K represents the revenue obtained by the importing country from the exporting country producers. This is a social welfare loss in the exporting country and L is a dead weight social welfare loss.
M and O represent the opportunity cost of resources that are saved by the reduced production. These resources may be used for other activities in the exporting country and therefore, do not represent a net social welfare loss. N is the additional cost that consumers must pay for their increased demand and, therefore, is not a welfare loss. N and O together represent losses in foreign exchange to the exporting country and savings in foreign exchange for the importing country.
Using the welfare analysis [Akhtar (1999) ], effects of trade liberalisation on major agricultural commodities were calculated. Following equations were estimated for quantitative analysis:
(1). consumer and producer surpluses were estimated using following equations:
Where D i´ and S i´ are the demand and supply after trade.
(2). In evaluating the quantitative effects of liberalisation on wheat and basmati and non-basmati rice (IRRI), following functions were estimated for each commodity viz. the domestic demand and supply functions, and two price linkage equations. Nominal prices were used for the analysis and the equations were estimated through double log standard regression analysis by using SPSS.
Domestic Demand Function
Domestic Demand (QD i ) = ƒ (PC i , I)
Where (QD i ) = Total quantity demanded of commodity i; PC i = Domestic market price of commodity i; I = Per capita Income; and E pc = Demand elasticity of commodity i with respect to its market price.
Domestic Supply Function
The supply response of wheat and rice (Basmati and IRRI) can be assumed to be a function of their own prices, prices of other relevant crops, prices of inputs and technology [Ali (1990) ]. For this study, to measure price elasticity coefficients, commodity's own price and technology were used keeping other factors constant. 
Price Linkage Equations
Two price linkage equations were estimated. Equation 3 ascertained the relationship between world and domestic prices whereas the Equation 4 represented the relationship between wholesale and farm level prices [Akhtar (1999) ].
Where, PC i = Domestic market price of commodity i PC if = World Price of commodity i PF i = Price of commodity i at farm level ß = Farm price transmission elasticity of commodity i with respect to its market price (% PF i ) / (% PC i ).
The location specific impact of trade liberalisation on rice and wheat was analysed using partial budgets of these crops without trade liberalisation (for 1993-94) and with trade liberalisation (for 2003-04) at farm level. Net Returns were calculated using the formula Net Returns = Gross Returns -Gross Costs
III. RESULTS AND DISCUSSION
Impact of Trade Liberalisation on Wheat at National Level
To assess the impact of trade liberalisation on wheat at the national level in Pakistan, supply, demand and price linkage equations were estimated using standard regression analysis. All the equations were used to assess the impact of a 7 percent [FAO (1995) ] increase in the international prices on domestic supply, demand, wholesale price; and producer and consumer surpluses. The estimated parameters were consistent across equations and with prior expectations concerning sign and significance except the price coefficient in the demand equation of wheat.
Estimated Supply Equation for Wheat in Pakistan (QSW)
Log ( Where QSW is total production of wheat in Pakistan (`000 tons) while FPW is farm level price of wheat (Rs/ton) and E sw is the elasticity of supply w.r.t. farm level price of wheat.
Estimated Domestic Demand Equation for Wheat in Pakistan
Log ( Where WCON is per capita consumption of wheat × population; WPW is whole sale price of wheat at Lahore (Rs/ton), PCI per capita income (Rs) and E dw is elasticity of demand with respect to wholesale price of wheat. Price Linkage Equations for Wheat: There were two sets of price linkage equations, which represented the relationship between price of wheat at farm level and price of wheat at various market channels. The estimated results of the relationship between the wholesale price of wheat at Lahore versus world price of wheat are as follows:
Log (WPW) = -1.29 + 1.13 Log (IPW) … … … … (7) (-1.64) (11.86)** R 2 = 0.887 E ww = 1.13 DW = 1.64
Where IPW is world price of wheat (Rs/ton) and E ww is elasticity of wholesale price of wheat at Lahore with respect to its export price.
The results of the estimated price linkage equation for the farm gate price of wheat versus wholesale price of wheat at Lahore are as under:
Log ( Where E fw is elasticity of farm gate price of wheat with respect to its wholesale price.
Impact on Domestic Prices of Wheat in Pakistan
From Equation 7, the elasticity of wholesale price of wheat at Lahore with respect to international price (c.i.f. Karachi) was 1.13. Therefore, the increase in the world prices of wheat by 7 percent would have caused an increase in the wholesale price of wheat in Pakistan by 7.91 percent under globalisation. Therefore, the wholesale price of wheat during 2004-05 would have increased from Rs 8,827/ton to Rs 9,525/ton.
The impact of the increase in wholesale price of wheat on the price received by wheat growers was estimated by Equation 8. It was estimated by using elasticity of transmission of the wheat price received by farmers with respect to the wholesale price of wheat at Lahore, which was found to be 0.95. The impact is such that the price of wheat received by farmers (farm-gate price) would have increased by 6.65 percent in 2004-05 (from Rs 8,175/ton to Rs 8,719/ton).
Impact on the Domestic Supply and Demand of Wheat
From Equation 5, the elasticity of supply of wheat with respect to farm level price was 0.23. The impact of the 7 percent increase in the world price of wheat on the price of wheat received by the farmers was estimated at (7 x 0.95) in 2004-05. Therefore, this would have increase the domestic production of wheat by (7 x 0.95) (0.23), i.e. from 19.50 million tons to 19.80 million tons during 2004-05. This increase in production of wheat would have generated a gain in producers' surplus of Rs 10,682 million (using Equation 6 of the analytical framework in methodology).
The impact on domestic demand for wheat was estimated by Equation 6. The demand elasticity with respect to Lahore wholesale price of wheat was -0.121. Therefore, the impact of the 7 percent increase in world price of wheat on the wholesale price was estimated to be 7.91 percent, as elasticity of wholesale price of wheat at Lahore with respect to international price (c.i.f. Karachi) was estimated to be 1.13, given by the Equation 7. Therefore, this would have caused the per capita demand for wheat to decline by 0.957 percent. The domestic demand of wheat was estimated to decline from 18.07 million tons to 17.90 million tons during 2004-05.
The increase in wholesale price of wheat in Pakistan and resultantly decrease in quantity demanded would have caused a loss of consumer's surplus of Rs 12,557 million (using Equation 5 of the analytical framework in methodology). It can be concluded from the preceding analysis that the 7 percent increase in the international price of wheat due to trade liberalisation had a positive impact on the production of wheat in Pakistan. On the other hand it caused a negative impact on the consumers while the overall impact or net loss to Pakistan was of Rs 1,875 million.
Impact of Trade Liberalisation on Rice (Basmati) at National Level
Following results, representing coefficients of price transmission, supply and demand elasticities of basmati rice, are unit-free and relate only to percentage changes. The R 2 , DW and F-statistics, all showed reasonable values.
Estimated Supply Equation for Basmati Rice in Pakistan
Log (BP) = 4.308 + 0.322 Log (FPB) + 0.011 TREND … … … (9) (2.624)*** (1.650)** (0.627) R 2 = 0.861 E sbr = 0.322 DW = 1.758
Where BP is total production of basmati rice in Pakistan (`000 tons), FPB is farm-gate price of paddy in Pakistan (Rs/ton) and E sbr is elasticity of supply with respect to farmgate price of paddy.
Estimated Domestic Demand Equation for Rice in Pakistan
Log (BCON) = 7.243 -0.225 Log (WPB) + 0.126 Log (PCI) + 0.0456 TREND … (10) (2.380)** (1.993)* (1.371) (1.780)* R 2 = 0.683 E dbr = -0.225 DW = 1.451
Where BCON is total consumption of Rice ('000' tons), WPB is wholesale price of Rice in Lahore (Rs/Ton) and E dbr is demand elasticity of Basmati rice w.r.t wholesale price.
Price Linkage Equations for Rice
Two sets of price linkage equations, representing the relationship between price of paddy at farm level and price of milled rice at various market channels, were estimated. The results of the relationship between wholesale price of milled rice at Lahore versus its export price are given below:
Log (WPB) = -0.746 + 1.036 Log (IPB) … … … … (11) (-0.888) (11.764)*** R 2 = 0.868 E wbr = 1.036 DW = 1.615
Where IPB is export price of Rice (Rs/ton) and E wbr is elasticity of wholesale price of rice at Lahore w.r.t. its export price.
The estimated results of the relationship between the farm-gate price of paddy versus wholesale price of rice at Lahore are as under:
Log (FPB) = -1.427 + 1.076 Log (WPB) … … … … (12) (-4.251)*** (29.272)*** R 2 = 0.976 E fbr = 1.076 DW = 1.68
Where E fbr is elasticity of farm-gate price of rice with respect to its wholesale price.
Impact on Domestic Prices of Rice in Pakistan
From Equation 11, the elasticity of price transmission of wholesale price of Rice at Lahore with respect to its export price was 1.036. It means that 1 percent increase in the export price of rice would increase wholesale price of rice by 1.036 percent at Lahore. Therefore the increase in the export price of rice by 7 percent would have caused an increase in the wholesale price of rice in Pakistan by 7.252 percent under full trade liberalisation. Thus the wholesale price of rice during 2004-0 would have increased from Rs 23328/ton to Rs 25020/ton.
The impact of the increase in wholesale price of rice on the farm gate price of paddy was estimated using Equation 12. The elasticity of price transmission of the paddy at farm gate with respect to wholesale price of rice at Lahore was 1.076. The impact was such that the farm gate price of paddy would have increased by 7.532 percent in 2004-05 (from Rs 12525/ton to Rs 13468/ton) as a result of 7 percent increase in the wholesale price of rice at Lahore.
Impact on the Domestic Supply and Demand of Rice
From Equation 9, the elasticity of supply of rice with respect to its farm level price was 0.322. The impact of the 7 percent increase in the world price of rice on the farm gate price of paddy was estimated at (7 x 1.076) in 2004-05. Therefore, this would have caused an increase in the domestic production of rice by (7 x 1.076) (0.322), i.e. from 3884 thousand tons of Basmati paddy (2522 thousand tons of rice x 1.54) to 3978 thousand tons (2583 thousand tons of rice x 1.54). This increase in production of paddy would generate a gain of producers' surplus of Rs 3708 million (using Equation 6 of the analytical framework in methodology).
The impact on the domestic demand for rice was estimated by Equation 10. The demand elasticity with respect to wholesale price of Basmati at Lahore was -0.225. Therefore, the impact of the 7 percent increase in world price of rice on wholesale price was estimated to be 7.252 percent. This would have caused the domestic demand for Basmati rice to decline by 1.63 percent.
The domestic demand of rice was estimated to decline from 16.03 million tons to 15.77 million tons during 2004-05. The increase in wholesale price of rice in Pakistan and resultantly decrease in quantity demanded would have caused a loss of consumer's surplus of Rs 2690 million. It can be concluded from the above analysis that the 7 percent increase in the international prices of rice due to trade liberalisation would have a positive impact on the production of rice in Pakistan while causing a negative impact on the consumers although the net gain to Pakistan was to be Rs 1018 million.
Effects of Trade Liberalisation at Farm Level
Impact of trade liberalisation on wheat and Basmati Basmati rice was analysed using the partial budgets of these crops without liberalisation (during 1993-94) and with trade liberalisation (during 2004-05) at farm level in the rice areas of Punjab (Appendices A1and A2). The impact of trade liberalisation was analysed through the changes in input and output prices which considerably increased from 1993-94 to 2004-05 as the support prices of these crops significantly increased and were quite close to the international prices (which were used to be below international prices). Government allowed trade of these commodities to the private sector which used to be completely under its control.
Impact of Trade Liberalisation on Wheat at Farm Level
The impact of trade liberalisation on wheat producers was analysed using the partial budgets of wheat crop without (1993-94 crop) and with (2004-05 crop) trade liberalisation at farm level in the rice areas of Punjab (Appendix A1). During this period, the minimum support price of wheat had considerably increased and was close to the International price during 2004-05. Expenditure on fertiliser, irrigation and land preparation significantly increased from 1993-94 to 2004-05. For Example, expenditure on fertiliser increased from Rs 1,187/ha to Rs 4,804/ha during this period. Total cost of production of wheat increased from Rs 8,130/ha to Rs 26,576/ha during before and after liberalisation period. Gross cost per ton of wheat increased from Rs 3,764 to Rs 10,673 for with and without trade liberalisation, respectively. These results show positive impact of trade liberalisation on wheat production in Punjab.
Impact of Trade Liberalisation on Basmati Rice at Farm Level
The impact of trade liberalisation on Basmati was analysed using the partial budgets of Basmati crop without (1993-94 crop) and with (2004-05 crop) trade liberalisation at farm level in the rice areas of Punjab (Appendix A2). Expenditure on fertiliser, irrigation and land preparation had significantly increased from 1993-94 to 2004-05. For Example, expenditure on fertiliser increased from Rs 1,109/ha to Rs 3,378/ha while total cost of production increased from Rs 9,439/ha to Rs 27,831/ha before and after liberalisation period. Gross cost per ton of Basmati rice increased from Rs 4,271 to Rs 13,253 for with and without trade liberalisation, respectively. These results show positive impact of trade liberalisation on Basmati production in Punjab.
The trade liberalisation in agriculture is affecting the production and consumption of major food commodities in many ways. It is argued that trade liberalisation will increase domestic prices of basic food stuffs and thus will serve as incentives for farmers to increase production. Moreover, keeping in view relatively inelastic supply response, the finding of means to increase agricultural productivity and the issue of food security would be a challenge to Pakistan in the near future. In the case of rice, domestic price is expected to be significantly higher than it would have been in the absence of Uruguay Round. Such increase in price, on the domestic level, would increase the production while internationally it would mean higher prices for rice exporters. The effect on the consumption of rice would be relatively slight mainly due to increasing trend in the rice consumption, which is likely to continue.
IV. SUMMARY AND CONCLUSION
The study intended to evaluate the impact of WTO on domestic prices, production and consumption of major food commodities like wheat and rice and ultimately their impact on the producers' and consumers' surpluses. The farm level impact was also calculated to chalk out the eventual position at farm level with the purpose to identify necessary policies and actions to cope with the new world situation. The study tries to provide a useful guide to the likely impacts of agricultural liberalisation. The findings of this study may be summarised as follows.
The impact of trade liberalisation on wheat was estimated by standard regression analysis, utilising data on the relevant variables for the period 1982-83 to 2004-05. Using an FAO study, it was assumed that the international price of wheat would increase by 7 percent. Due to this 7 percent increase, it was estimated that wholesale and farm level prices of wheat in Pakistan would increase by 7.91 and 6.65 percent, respectively under full liberalisation. The increase in farm level prices would have increased the total production of wheat from 19.50 million tons to 19.80 million tons during 2004-05. This increase in production of wheat would have generated a gain of producer's surplus of Rs 10682 million. On the other hand due to increase in wholesale price of wheat, the domestic demand of wheat would have declined and caused a loss of consumer surplus of Rs 12,557 million. Overall the impact of the increase in the international price of wheat would have resulted in a net loss to Pakistan of Rs 1,875 million during 2004-05.
In case of basmati rice, the results showed that the wholesale and farm gate prices of basmati rice would have increased by 7.25 percent. The increase in the farm level price would have increased the total production of rice from 3,884 thousand tons to 3,978 thousand tons during 2004-05. This increase in the production of rice would have generated a gain of producer's surplus of Rs 3708 million. However, due to increase in the wholesale price of rice (by 7.252 percent), its domestic demand would have declined thus causing a loss to consumers' surplus. Overall the impact of the increase in the international prices of rice would have resulted in a gain to Pakistan of Rs 1,215 million in 2003-04.
To study the impact of trade liberalisation at farm level, the rice-wheat area of Punjab province was selected to analyse the effects on wheat and rice. Partial budgets of these two commodities were estimated for this purpose. The cost of production and net returns for wheat and rice were estimated for the scenarios 'without trade liberalisation' (using base year 1993-94) and 'with trade liberalisation ' (for 2004-05) . The difference in cost of production and net returns between these two scenarios was assumed to be the effect of trade liberalisation at the farm level while keeping the yield constant.
Costs of production of wheat and rice increased by Rs 18,595/ha and Rs 18,553/ha respectively, during 2004-05 as a result of trade liberalisation. On the other hand, net returns in case of wheat and rice increased by Rs 2255/ha and Rs 1345/ha, respectively during 2004.
Finally, on the basis of above findings, the study concluded that along with the challenges, liberalisation also offers immense scope for sustained agricultural performance. This, however, cannot come about automatically as most of the gains from trade liberalisation would largely depend on the extent of internal liberalisation and adjustability of national agricultural policies to changing global economic environment.
Suggestions
Following suggestions may prove useful for the smooth process of liberalisation:
Agricultural policy needs to aim at improved infrastructure and institutions. Without infrastructure and other institutional approach, Pakistan may not be able to take advantage of price increase in the world market. It is expected that domestic prices of wheat will increase considerably and the country will have to spend a huge amount of foreign exchange on its imports and the best strategy would be to achieve self sufficiency through increased productivity of the local wheat crop which is far below the potential yield levels. Export of rice is expected to gain from increased prices. Government should play its role in terms of funding new research and development activities, aimed at improving rice quality so that Pakistan remains competitive in the world rice market. Internal liberalisation is the key to fully benefiting from external trade liberalisation in agriculture. There is a need to remove distortions in the agricultural sector, such as excessive and unnecessary government control, restrictions on produce movement and private sector participation in agriculture, fixing minimum support prices, etc. Due to lower (or negative) net returns from planting food grains, including wheat, the cropping pattern is getting diversified with a shift from food grains towards high value and export oriented crops. This is a very serious issue, since with the current population growth of around 2 percent; demand for food commodities is increasing at a faster rate. In such a situation there is need to carefully design policies on such transformation, although earnings from high value crops may be used to import food grains. Trade-related physical infrastructure in the country needs considerable improvements to fulfil the growing needs of international trade in Pakistan. Facilities such as the transport network, equipment for quality control, bulk storage and handling, railway sheds, etc., should be improved through increased public and private investment. Objectives of the paper as spelled out by the authors are:
APPENDIX
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Analyse welfare effects of trade liberalisation on producers and consumers of wheat and rice in Pakistan. Determine the impact of trade liberalisation on farmer's returns from wheat and rice at farm level in Punjab.
To implicate policy options for smooth adjustment process of trade liberalisation of agriculture in Pakistan.
Sample Selection and Data
Wheat and rice the main food grains-hence selected. For examining the location specific effects of trade liberalisation on rice-wheat situation, this cropping system from the Punjab was selected. However, rice-wheat cropping system in Sindh, an important component of rice-wheat cropping system has not been examined. I wonder why? As the authors have relied on secondary data, this should have been easily included in the analysis.
Analytical Framework
A few questions because of my ignorance and also on account of lack of explanations provided in the paper: What is the time frame of analysis i.e., time period covered is not clear.
Domestic Demand Function
In case of domestic demand function it is not clear: what is the measure of total quantity demanded, and how it was estimated for rice and wheat? Domestic market price of commodity: is it the national average or belongs to some specific market?
Domestic Supply Function
In the supply function it is not clear: whether the quantity of commodity supplied is the same as total output, and price of commodity being referred to in the analysis, is at farm level or at some other level? It is also not known whether the prices referred to are the harvest period prices or the annual averages?
Price Linkage Equations
Here PC i is the domestic market price of commodity i, while PC if is the world price of commodity i. I wish the real life situation was that simple and allowed direct translation of world commodity prices into domestic prices. There are large qualitative differences in the commodities like wheat and rice produced and traded by Pakistan and for which world prices are quoted. Then it is the question of converting world prices into local prices and the use of exchange rate having its own set of practical problems; which exchange rate official or equilibrium one to use? I am sure the authors are aware of all these issues but they have to inform their reader accordingly which has not been done. The data relating to domestic demand for rice reported on page 15 under subheading: Impact on the domestic supply and demand of rice, estimated to have declined from 16.03 million tons to 15.77 million tons during 2004-05 is too high to be true. Authors may like to check whether it is clerical mistake or something has gone wrong with their equations and calculations.
Effect of Trade Liberalisation at Farm Level
Two points need to be explained here; one factual the other conceptual. Government allowed trade of these commodities i.e., wheat and rice to the private sector, which used to be completely under its control. As the two points of comparison in the paper are 1993-94 and 2004-05, in both these years rice trade had been open to private sector while wheat trade has remained semi official. The other point, more important, is conceptual and relates to the use of support prices in estimating revenues. As the support prices have been designed to provide floor to the market prices the use of market prices should have been preferred in the calculations. Another important issue in this contest is that the periods of comparison are 10 years apart and the period was characterised by substantial inflation. Thus, use of nominal input and output prices provides a distorted picture of costs and returns. This could have been avoided by using constant prices for inputs and outputs.
Suggestions
My simple question here is how many of these suggestions flow from the analysis in the paper. Retain the one following from the analysis and ignore the rest.
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